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Numerical Analysis of Molten Aluminum Furnace Considering
Natural Convective Heat Transfer

S. S. Park and B. M. Kim

Abstract

Application of aluminum alloy has been increasing for most of industry area because aluminum has a good mechanical

properties and castability, especially automotive field for weight reduction. But, Furnace industry is sluggish. The purpose

of this study is numerical analysis of aluminum holding furnace for reasonableness estimation when we design for new

model of furnace. The numerical simulation involving fluid flow of inside air and heat transfer to fireproof material is

presented in order to improve the understanding of aluminum furnace. First of all, we are carried out numerically for the

two dimensional inside convection and surface radiation heat transfer in a square enclosure. Subsequently, we are

established the analysis method of aluminum furnace considering natural convective heat transfer

Key Words : Natural convection flows, Heat transfer, holding furnace, Conjugate heat transfer, Internal flow
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Fig. 1 Schematic of the geometry investigated
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(a) Heat-source of the lower part
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Fig. 2 Heat flow and temperature distribution for
laminar flow
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Fig. 3 Heat flow and temperature distribution for

laminar flow
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Fig. 4 Geometric of aluminum holding furnace
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Fig. 5 Heat flow of aluminum holding furnace
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Fig. 6 Temperature distribution of aluminum holding
furnace for time pass
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